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Soybean  'Yields  In  Relation  to  Topsoil  Depth,  Fertilizer  Application 
and  Cultural  Methods  -  Dwight  D.  Smith,  Columbia,  Missouri. -"Yield  results 
for  the  Series  4  soybeans  plots  this  year  did  not  show  a  significant  yield 
difference  between  contour  planting  (42-inch  rows)  or  drilling  (7-inch  rows) 
and  up-and-do-vm  hill  planting  or  drilling.    Drilling  resulted  in  an  average 
yield,  of  33  bushels  per  acre  in  comparison  to  26  bushels  for  planting.  Ten 
inches  of  topsoil  produced  nearly  4  bushels  more  beans  per  acre  than  7  inches 
of  topsoil.     These  1946  results  are  in  general  agreement  with  the  average 
results  for  the  5  years  that  the  plots  have  been  in  operation.    The  plots  are 
only  90  feet  long  with  8  on  a  2  percent  slope  and  the  other  8  on  a  4  percent 
slope.    The  average  results  emphasize  that  the  value  of  contouring  on  such 
soils  is  in  the  .long-ti^e  effect  of  retaining  the  surface  soil  on  the  field. 
The  deeper  surface  soil  plots  (10  inches)  have  produced  from  3  to  9  bushels 
■more  beans  per  acre  annually  than  the  shallower -  soil -plots  -  (.7  inches). 
During  good  bean  years  drilled  beans  have  significantly  outyielded  rowed 
.beans. 

"The  contour-rowed  beans  on  the  strip  crop  area  this  year  yielded  22  bushels 
per  acre  on  limed  soil  and  with. 300  pounds. .per  a6re  of  0-20-10  fertilizer 
scattered  on  the  plow  sole,  and  23  bughels  per . acre  on  limed  soil  and  with 
150  pounds  per  acre  of  0-20-10  placed  in  bands  on  each  side  of  the  seed  row. 
The  unfertilized  beans  on  land  not  limed  jrielded  only  12-1/2  bushels,  per 
acre..   Average  results'  f"or' the  •'5^year-  peri-od- show-  significant  yield  increase 
only  "vtfien  both  lime  and  fertilizer  vrere  used.    At  present  prices  and  the 
average  yield  increase  lime  and  band  application  of  the  fertilizer  returned 
$3.00  for  each  |;r.pO  invested  in  soil  treatments whereas  "feith  lime  and  the 
plow  sole  application  of  fertilizer  the  return  was  ^,^1.71  per  $1.00  invested 
in  soil  treatm.ents,  even  though  the  yield  increases  were  equal  for  the  two 
methods  of  fertilizer  placement."    -■ 


•j;-Thi.s  report  is  for  in-Service  use  only  and  should  not  be  used  for  publi- 
cation without  permission  from  the  ITashington  Office,  Soil  Conservation 
Service  Research. 


•J>-';-All  Research  vrork  of  the  Soil  Conservstion  Service  is  in  cooperation  with 
the  various  State  Experiment  Stations, 


Effect  of  Topsoil  Depth  on  Crop  Yields  -  0.  R.  Neal,  New  Brunswick, 
New  Jersey. -"A  compilation  .of  all  the  data  collected  during  the  past  six 
years  (1941  -1946)  of  the  effect  of  topsoil  depth  on  yield  is  shoi^vn  in  the 
following  table. 


Tabulation  of  yield  measurements  from  eroded  and 
 uneroded  areas,  1941  through  1946   


or  op 

year 

11 

2ld 

Crop 

Year 

Yield 

Eroded  j 
Rn  /a 

DU/ii 

Uneroded 
-  Bu/A 

Eroded  1 
Bu/a 

Uneroded 
Bu/A 

Potatoe  s 

1941 

329 

370 

Soybeans 

J- ^M-M- 

4 

 L  j 

18 

1942 

151 

187 

Barley 

1944 

25 

52 

1943 

164 

228  1 

II 

1945 

27 

57 

1944 

135 

184  1 

Rye 

1944 

14 

52 

1945 

237 

290  i 

II 

1945 

8 

22 

1946 

257 

327  1 

Wfheat 

1944 

14 

31 

Corn 

1943 

61 

85  i 

I! 

1945 

17 

31 

II 

1944 

50 

71  1 

II 

1946 

22 

32 

11 

1945 

10 

21  i 

j  Tons 

Tons 

11 

1946 

42 

79 

Alfalfa-" 

1944 

1 

■    1.9  , 

Oats 

1944 

21 

32 

i  " 

i 

1 

1945 

0.9 

!  1.4 

i  1 

1.     Yields  represent  a  single  cutting. 


"The  terms  "eroded"  and  "uneroded"  are  relative  but  indicate,  in  most  cases, 
areas  having  less  than  six  inches  of  surface  soil  and  areas  having  more  than 
six  inches  of  surface  soil,  respectively.     Each  datum  represents  the  average 
yield  from  all  farm.s  for  the  year  and  crop  indicated.    The  influence  of 
erosion  in  decreasing  crop  yields  seems  evident." 

Crop  Yield  and  Soil  and  Water  Losses  Per  Acre  in  1946  -  G,.  W. 
Hood,  Batesville,  Arkansas.- 


Soil  Loss 

Yield 

Cropping  System 

Surface 

Runoff 

Per  Acre 

per 

Percent 

Inches 

Tons 

acre 

Baxter. Soil  . 

Continuous  cotton  v/ith  slope 

28.78 

11.69 

39.43 

175  lb. 

Continuous  cotton  on  contour 

24.74 

10;  74 

38.48 

153  lb. 

Cotton  in  rotation  on  contour 

21.37. 

8.76 

18.35 

874  lb. 

Corn  in  rotation  on  contour 

22.16 

•  9.24 

21.59 

8.5  bu. 

Oats  in  rotation  on  contour 

31.34 

13.76 

6.17 

12.5  bu. 

Ozark  Soil 

Continuous  cotton  with  slope 

27.53 

10.57 

110.81 

401  lb. 

Strip  Crop 

663  lb. 

Cotton  in  rotation  on  ccontour 

Corn  in  rotation  on  contour 

8.43 

3.12 

6.69 

22.9  bu. 

Oats  in  rotation  on  contour 

53.5  bu. 

Bermuda  grass 

1.69 

.89 

1 , 
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"Crop  yield,  soil  and  vrater  losses  for  1946  are  shovm  in  the  accompanying 
table,    A  three  year  rotation  of  cotton,  corn  and  oats  with  vetch  and 
lespedeza  as  soil  improving  crops  were  used.     The  vetch  was  sown  in  the 
cotton  after  the  last  cultivation,  and  the  lespedeza  was-soWnlin  the  oats 
in  the  early  spring.     Both  vetch  and  lespedeza  were  used  as  companion 
crops  and  no  :tiine  was  lost  from  the  regular  rotation.    The  rainfall  for  the 
year  totaled  59.21  inches- — which  was  11.21  inches  above  the  40  year 
average.  ,'  . 

"The  tests  were  made  on  both  Baxter  and  Ozark  soil  and  considerable  variation 
is  noted.     Strip  crop  pattern  continues  to  shovv'  the  highest  yield  with  less 
soil  and  water  loss." 


Effect  of  Sweet  Glover  on  the  FolloTvihg  Wieat  Crop  ~  Hugh  C, 


McKay,  St.  Anthony^ 
a  sweet  clover  crop 
the  follo'A'ing  wheat 
was  especially  true 
: the  growing . season, 
in  bushels. per  acre 


Idaho.-" In  dry  y-ars  in  this  area  the  plowing  down  of 
for  green  manure  sometimes  results  in  a  lower  yield  of 
crop  than  if  a  legume  crop 'was  not  employed.  This 
in  1946  when  no  beneficial  rainfall  was  received  during 

The  follovfing  table  gives  the  yield  of  winter  wheat 
for  the  sweet  clover  residue  trials  for  1946. 


Type  of  Plow:.  ■ 

\ 

Height  of 

1  Sweet 

Clover 

.i.  Sweet  Clover  &  Gr. 

Ave. 

plowing 

i  Mowed  & 

!  Green 

. !  Mowed  & 

! Green 

Svv-eet  Cl,       ■  • 

"  i  removed 

i  Manure 

I  removed 
1 

■  Manure 

Moldboard 

i 

1 

1 

_H  __, 

1 

■ 

12" ^14" 

i  29.6 

!  29.4 

:  •     28.0  ■ 

1  29.4 

29.1 

20"-22" 

1  28.7 

'  29.2 

1  28.6 

1  27.5 

28.5 

•      34"-36"  [ 

i  24.6 

27.3 

!  -23.6 

1  24.9 

25.1 

Average 

j'  27.6 

!  28.6 

1 

1 ■  26.7 

i  ■ 

I  27.3 

Modified  Moldboard 

! 

1 

12"-14" 

1  30.5 

i       28. 4 

•  1  29.7 

!  28.1 

29.2 

20"-22" 

i  ■  26.4 

1  30.4 

I  28.9 

i  31.9 

29.4 

.   i  34"-36" 

i  24.1 

1  21.8 

i  22.8 

23.3 

Average,;; 

:  27.0 

26.9 

ii  27.7 

1  27.6 

Averages. 

Average  of  check  plats  

Moldboard  plowing,  all  dates  and  methods.   .   .   ,  . 
Modified  moldboard  plowing,  all  dates  and  methods, 
Crop  removed' for  hay,  all  dates,  and  methods.   .  c  . 


Green  m.anure,  all  dates,  and  methods  , 

Sv/eet  clover,  all  dates  and  methods.  .... 

Sweet  clover  and  grass,  all  dates  and  methods, 


29.9 
27.8 
27.3 
27.3 
27.6 
27.5 
27.4 


"All  but  three  of  the  yields  are  lowrer  than  the  average  for  the  check  plots. 
These  three  yields  are  in  the  modified  moldboard  plowed  plots.     The  average 
yields  for  the  various  dates  of  plowing  show  that  there  is  not  much  differ- 
ence betv/een  whether  you  plow  the  sweet  clover  at  14  inches  or  at  22  inches. 


but  when  the  sweet  clover  is  allowed  to  reach  a  height  of  34-36",  a  re- 
duction, in  yield  of  the  following  wheat  crop  can  be  expected.     This  not 
only  occurred  in  194-6  under  a  dry  season  but  also  in  1945  under' high  rain- 
fall conditions, 

"Tne  average  jn.elds  show  that  for  the  first  two  dates  of  plov/ing  the  modi- 
fied moldboard  plow  gave  slighter  higher  yields  than  .the  raoldboard  plow, 
but  for  the  last  date  of  plo-wing  it  was  somewhat  lower  than  the  moldboard. 
This  lower  yield  was  probably  due  to  the  mechanical  difficulty  of  working 
through  the  heavy  sweet  clover  residue  on  the  surface,  and  the  lack  of 
moisture  Resulting  from  the  sweet  clover  sapping  all  the  available  moisture 
the  previous  year. 

"The  average  yields  for  the  sweet  clover  was  nearly  identical  with  the 
average  yields  of  the  sweet  clover  and  grass. 

"Removing  the  sweet  clover  crop  for  hay  did  not  cause  a  difference  large 
enough  to  be  significant." 

The  Effect  of  Cropping  Systems  on  Yield  of  Corn,  Experiments  I 
and  II,  1943-46,  Marshall  Silt  Loam,  Clarinda,  Iowa  -  G.  M.  Browning,  Ames, 
Iowa.- 


Cropping  System  (1931-46) 

1 

Yield 

of  Corn 

-  Bu/A  - 

1943 

19^4, 

1945 

;  1946 

Ave. 

Corn  1931-46 

1  25.7 

18.7 

24.3 

I27.2 

24.0 

Corn,  1931-435-  oats  44;  meadow  45; 

i 

corn  46 

1  - 

35.3 

56.7 

i  70.6 

54.2 

Rotation  corn,  oats,  meadow,  1931-46 

!  86.1 

85.2 

94.4 

i  86.0 

87.9 

Alfalfa,  1931-4-2;  corn,  1943-46 

I106.3 

83.5 

72.9 

i  70.5 

83.3 

Blue grass,  1931-42;  corn  1943-46 

i  75.7 

68.9 

77.0 

1  70.2 

73.0 

Corn  (desurfaced  plot)  1931-42,  oats 

1 

43,  m.eadow  44,  corn  45,  oats  46 

1 

33.6 

1  - 

I 

■i- 


"It  will  be  noted  that  the  yields  in  1946  show  the  same  general  trend  as 
in  1945'     The  yields  on  the  corn-oats-meadovj-  rotation  were  somewhat  lower 
than "in  1945-    Corn  in  rotation  following  continuous  corn  from  1931-43 
Was  considerably  higher  than  in  1945  and  about  equal  to  the  yields  obtained 
' on  4th  year  corn  following  11  years  alfalfa  or  bluegrass." 

'  The  Effect  of.  Contouring  on  Yield  and  Stand  of  Corn. 

"Tn  1946,-  comparisons  of  contouring  v-?rsus  up-and-down  hill  plantings  were 
carried  on  in  cooperation  with  Six  farmers  in  Tama  County  and  one  farm  in 
Grundy  County,     The  results  of  this  study  are  summarized  in  the  following 
table. 
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Treatnient. 

Yield  bu/A 

Stand  plants/A 

Contoured 

113.6 

12745 

Up-and-down  hill 

106.0 

11175 

Difference 

7.6 

1570 

"The  average  yields  and  stands  are  considerably  higher  -than  was  obtained 
in  any  previous  year.    The  increase  of  7.6  bushels  per  acre  from  contour- 
ing is  in  general  agreement  with  the  results  obtained  on  a  larger  number 
of  farms  during  the  period  1942-45,     The  decrease  in  stand  of  1520  plants 
per  acre  due  to  up-and-down  hill  rows  is  also  in  general  agreement  with 
the  results  obtained  in  previous  years, 

"In  1945  yields  of  corn, -stand  and  moisture  content  of  corn  were  obtain- 
ed by  sampling  severely  eroded ,  moderately  eroded  and  slightly  eroded  areas 
on  10  farms  in  Woodbury  County.     A  similar  study  was  conducted  on  10  farms 
in  Yfoodbiiry  County  in  1946.     The  data  are  shovm  in  the  following  table. 


Yield       Stand  „  ^  4.  v. 

Degree  erosion  ^^/^      plants/A    .  °^  ^o?a 


Moisture  Content 
corn  Octc 
19,  1946 


Little  or  no  surface 

soil  mixed  in  plow  layer  25.9         4735  29.1 

Approximately  5O-5O 
mixture  of  surface  and 

subsoil  in  plow  layer  55.6  7796  26.8 
Little  or  no  subsoil' 

in  plow  layer  80.8         9130  .25.0 


"In  general,  the  results  are  in  agreem.ent  \'n.th  those  obtained  in  1945  in  that 
there  was  a  marked  increas.e  in  both  yields  and  stand  v/ith  depth  of  topsoil. 
There  also  was  a  decrease  .in  moisture  content  of  the  corn  with  irrcreasing 
depth  of  topsoil.    However,  the  differences  were  not  as  large  as  found  in 
1945.    This  probably  is  dup  to  the  fact  that  the  corn  was  more  nearly 
mature  in  1946  than  in  1945*     It  may  be  emphasized  that  these  data,  while 
taken  from  only  10  farms  in  Vifoodbury  County  are  thought  to  be  representative 
of  a  large  number  of  farms  in  "vYoodbury,  Monona,  Harrison  and  other  counties 
on  which  the  Ida  soils  are  found." 

Corn  Yield  in  Relation  to  Tillage  and  Rotation  Practices  -  F.  L. 
Duley,  Lincoln,  Nebraska. -"The  harvesting  of  the  corn  crop  on  our  plots 
was  finished.    The  corn  has  been  shelled  and  moisture  determinations  made. 
The  following  table  shov/s  the  most  important  yield  results. 
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Corn  yields,  194.6,  on  Soil  Conservation  Research  Plots 
Lincoln  and  Hastings,  Nebraska 

Field  Treatment  for  Corn  S^Iih^       Stalks  Ears 

per  acre    per  acre    per  bu. 


2/+'-lIl  W  Following  sorghum  after  1-year  w.veet  clover 


Subtilled 

89.  5 

9502 

108 

PI  owe  d 

89.  A 

9293 

7^  7-7 

107 

24- IV  E 

After  2.—VPRV  sweet  rl  nver 

Subtilled 

88. 5 

9328 

107 

Plowed 

83.7 

8645 

100 

24  III  E 

Follovdng  corn  after  1-year  sweet 

clover 

Subtilled 

80.6 

9555 

119 

Plowed 

80.7 

96O8 

117 

23-VII 

After  1-year  sweet  clover 

Subtilled 

68.5 

9240 

137 

Plowed 

69.5 

8645 

126 

Field  B-II 

Following  corn  on  brome-grass  sod 

Subtilled 

66.9 

9538 

140 

Plowed 

73.6 

9223 

122 

Kenny  II 

Following  oats  with  sweet  clover 

Subtilled 

59.0 

10220  ■ 

171 

Listed 

58.0 

7105 

134 

S.C.S. 

Rotation  plots,  wheat-corn- oats  rotation. 

no  legume 

Fall  plowed  -  residues 

58.0 

10367 

181 

Fall  plovred  -  no  residues 

57.4 

10333 

173 

, Spring  plowed  -  residues 

56.3 

10033 

173 

Subtilled  for  corn  only 

45.3 

10333 

196 

Subtilled  for  all  crops -residues 

44.0 

10267 

203 

Field  B-III 

Following  brome-grass  sod 

■ Subtilled 

47.1 

9613 

182 

Plowed 

50.4 

9823 

178 

Gillen-Plantin 

g  Method  -  Mean  of  four  surface  planting  methods 

.  Subtilled 

46.7 

6525 

171 

Plowed 

54.9 

8992 

159 

Gillen-Method 

of  Tillage  Study  -  Mean  of  two  depths 

Subtilled 

39.0 

8073 

181 

t 

Plowed 

43.5 

8318 

176 

Hastings  II-E 

After  2-year  sweet  clover 

Subtilled 

45.7 

5705 

145 

Plowed 

40. 4 

4725 

149 

"A  demonstration  field  of  2  acres  produced  101  bushels  per  acre.     This  field 
has  not  been  plovred  for  16  years-     After  9  years  of  alfalfa  it  was  broken 
out  with  a  subsurface  tiller.     During  the  last  7  years  the  farming  has  been  done 
ehtirely  vdth  a  stubble  mulch,  system.     Good  protection  against  runoff  and 
erosion  has  been  maihtained  at  all  times.     The  yields  have  been  high  through- 
out the  period . 
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"In  general,  the  results  with  corn  this  year  indicate  still  fur.ther  that, 
where  the  rotation  and  field  conditions  were  favorable  for  corn  production, 
the  yields  have  been  about  the  same  by  the  stubble  mulch  system  as'  where 
the  land  was  plowed.    This  is  well  illustrated  by  the  results  where  sweet 
clover  is  used  in  the  rotation.    Y.liere  conditions  were  less  favorable, 
either  as  the  result  of  poor  soils  or  unfavorable  cropping  systems,  the 
plowing  method  has  been  slightly  "superior.   '.This  is  shoTO  by  the  results 
.where  there  were  no  legumes  in  the  rotation." 

Effects  of  Contour  Tillage  on  Yield  and  Value  of  the  Tobacco 
Crop,  1940-45  -  C.  S.  Britt,  Beltsville,  J%ryland.- 


1 

Yield 

Per  Acre 

Value  Per  Pound  \ 

Value  Per 

Acre  . 

Year  \] 

1%  Grade 

Up-and-Down 

1%  Grade 

Up-and-Bovm  | 

■  f 

Ridged 

'  Hill.  Flat 

Ridged 

Hill.  Fist  : 

Rows 

Cultivation 

Rows 

Cultivation  i 

Pounds 

Pounds 

Cents 

Cents  _  i 

i 

Bollars  1 

Dollars 

1940  \ 

1011 

997 

35.5 

33.6  j 

359.29  1 

334.61 

1941  ,j 

1128 

988 

41.1 

39.2  ! 

463.93  i 

387.17 

1942  1 

1017 

780 

53.1 

48.7  i 

540.13  i 

379.90 

1943  ' 

647 

498 

48.3 

48.4  ' 

312.47  1 

240.86 

1944  , 

1363 

1085 

37.3 

31.1    .  i 

508.37  i 

337.86 

1945  ! 
 U 

1190 

1063 

31.7 

1  1 

31.7  i 
,  1. 

377.33  ; 

337.20 

Average 

i 

 -t 

1941-45 

1069 

883 

42.3 

■   39- 8  ; 

440.45  1 

336.60 

"Summary  of  experimental  results: 

1.     One  percent  grade  ridged  rovfs  have  given  an  average  annual  . 
yield  of  186  pounds  more  tobacco  per  acre  than  up-and-down 
hill  unridged  rov/s. 

•  ■    2.  ■  The  quality  of  ridged  tobac-co  -has  been -superior ,- -giving  a  ■  -  -  

2|-  cent  premium  per  pound. 

3.  Ridged  .rows  have  given  an  average  annual,  increase  of  |104  per 
acre. 

4.  The  higher  crop  values  are  attributed  to  control  of  erosion  by 
use  of  1%  grade  ridged  rows  since  all  other  treatments  Yi'ere 
alike. 

"Field  trial:    Eased  upon  the  above  facts,  a  successful  field  trial  was 
carried  out  during  the  past  season  on  a  large  tobacco  field  on  the  farm  of 
H.  IV.  Townshend  in  the"  Prince  George  Soil  Conservation  District.     A  com- 
plete vvater  disposal  system  of  terraces,  waterways  and  ridge  rows  was  used. 
Considerable'  land  leveling  was  necessary  before  the  terraces  were  built. 
The  farmer  was  -well' pleased  Kith  the  erosion-controlled  results  of  this 
work  and  with  the  quality  tobacco  crop  produced.     The  field  was  a  good 
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winter  cover  of  wheat  and  vetch  and  will  be  used  for  tobacco  again  next 
season.     Plans  are  ncvi  in  progress  to  extend  field  trials  to  other  interest- 
ed Soil  Conservation  Districts  in  the  southern  Maryland  tobacco  belt.  This 
field  trial  program  is  benefitting  by  excellent  teamv/ork  by  all  interested 
Operations  and  Research  technicians  in  the  Service,  the  Maryland  Experiment 
Station  and  the  farmers." 

Sorghum  Grain  Yield  as  Influenced  by  Tillage  and  Crop.-ing  Practice; 
A.  E.  Lowe,  Garden  City, Kansas .-"Sorghum  grain  yields  in  bushels  per  acre 
obtained  on  the  Basin  Project  plots  at  Garden  City,  Kansas  are  given  belowj 


Cultural  Treatments 

1946 

7  year 
Average 



44-inch  listed  row^s,  continuously  cropped 

• 

Basined  on  contour 

3.2 

18.3 

Ordinary  list  on  contour 

2.0 

22.5 

DdoX  llt-U     up    clliU    uUvVIl  o_LUpc; 

J.  •  0 

Ordinary  list  up-and-down  slope 

1.9 

14.2 

88-inch  listed  rows,  continuously  cropped 

Basine  d  on  contour 

5.6 

13.1 

Ordinarj'-  list  on  contour 

2.2 

14.1 

Basined  up-and-^down  slope 

1.8 

11. .9 

Ordinary  list  up-and-down  slope 

2.3 

11.6 

44-inch  listed  rows,  one  year  fallow 

Basined  on  contour 

14.0 

25..,Q  . 

Ordinary  list  on  contour 

16.0  1 

23.4 

Basined  up-and-down  slope 

15.0  . 

20.7 

Ordinary  list  up-and-down  slope                     '-  ' 

16.6  1 

20.1  ■ 

Average  of  the  above  3  groups  of  treatments 

Basined  on  contour 

7.0  , 

18.8 

Ordinary  list  on  contour 

6.7  • 

20.0 

Basined  up-and-down  slope 

6.2  1 

15.8 

Ordinary  list  up-and-down  slope 

D.9  ' 

i 

15.3 

Average 

6.8  i 

17.5 

"In  spite  of  high  yearly  rainfall  for  1946  it  will  be  known  as  a  dry  year 
as  borne  out  by  sorghum  yields  because  such  a  high  proportion    of  it  came 
teo  late  to  help  the  sorghum  yields.     The  yields  were  lower  than  expected 
but  good  when  com.pared  with  farmers  yields  in  this  vicinityp    The  fallovir 
plots  were  exceedingly  higher  yielding  than  the  continuously  cropped  plots 
regardless  of  the  row  spacing  of  the  continuously  cropped  plots.  The 
usual  differences  in  favor  of  contouring  as  compared  to  farming  up-and-down 
slope  were  obtained  on  the  continuously  cropped  plots  but  for  some  unknown 
reason  the  fallow,  plots  did  not  show  this  difference. 


"The  seven  year  average  of  all  the  contour  sorghum  plots  is  19-4  bushels 
per  acre  whereas,   the  seven  year  average  of  all  the  non-contour  sorghum 
plots  is  only  I5.6  bushels  per  acrej     a  difference  of  3.8  bushels  per  acre 
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in  favor  of  contouring  which  is  an  increase  of  24.4  per  cent.     There  is  no 
significant  difference  between  basining  and  ordinary  listing  as  measured 
by  grain  yield."  ■       .  ' 

■Hillside  Plow  Versus  Ordinary  Plow  on- Terraced  Land  -  Harley  A. 
Daniel,  Guthrie,  Oklahoma. -"Maurice  B.Cox  has  just  completed  a  survey  of  the 
soil  movement  lines  across  the  terraces  of  the  Guthrie  and  Cherokee 
stations.     These  findings  show  that  the  regular  method  of  back- fur rowing 
to  the  terraces  mechanically  erodes  the  interval  which  m.oves  the  channel 
midway  between  the  terraces.     This  has  already  taken  place  on  some  of  the 
earlier  terraces  on  the  Guthrie  station.     However,  on  the  Cherokee  station 
Tvhere  a  hillside  plow  is  being  used  this  condition  is  being  avoided-.  The 
land  is  plovred  alternately  up  hill  and  dovm  which  eliminates  dead  furrows 
between  the  terraces." 


Protein  Content  of  'Alieat  as  Influenced  by  Tillage  practices  - 
Carl  L.  Englehorn,  Fargo,  North  Dakota. -"During  November  determinations 
were  made  on  samples  of  wheat  from  the  plots  at  Sdgeley  and  Langdon  in 
order  to  determine  the  possible  effect  of  tillage  practice  on  the  quality 
of  v/heat.    Though  variations  are  not  large,  th^-  results  are  of  interest 
and  show  at  least  a  trend  toward  lesser  protein  in  the  crop  from  stubble 
mulch  plots  as  compared  to  plovred  plots.     This  trend  is  apparent  both 
where  tillage  was  of  a  seedbed  preparation  and  where  it  vvas  for  sumrer 
fallCTv. 


"The  percent  of  pretein  is  expressed  on  a  13.5  percent  moisture  basis. 
The  crops  at  Sdgeley  were  Mida  wheat  and  those  at  Langdon  v/ere  Carlton 
durum. 

Table  1.     The  protein  content  of  wheat  as  affected  by  method 
of  tillage  used  in  seedbed  preparation  under  continuous 

 cropping  to  wheat.     Edgeley  and  Langdon  

Average  for  3  year  period,  1944-'4-6 


Tillage  Jfethod  ^ ,  r  a 

iiid  geley   Langdon 


Moldboard  plow' 

13.17 

11.30 

Disk 

12.47 

11.00 

Field  cultivator  

12.50. ,  . 

11-03  ■ 

Subsurface  tiller 

12.60- 

10.77 

Burn  residue,  no  tillage 

.  -  .12,73 

10.40 

"For  continuous  cropping  at  Edgelej'"  over .  the  three  year  period  the  average 
percent  of  protein  of  wheat  from  plovfed  plots  was  13.17,  which  exceeds  the 
percent  of  protein  from  disked  plots  by  0,70,  from  plots. tilled  by  the 
field  cultivator  by  0.67,  from,  stubble  mulch  plots  by  0.57  and  from  burned 
plots  by  0.44-  As  calculated  for  these  data  the  least  significant  differ- 
ence in  mean  percent  bet?/een  any  two  tillage  methods  is  0.35;  ?•  difference 
of  0.50  is  highly  significant. 
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"At  Langdon  this  trend  was  similar  thou^^h  less  consistent.    As  calculated 
for  these  data,  the  I'east  significant  difference  in  mean  percent  between 
any  two  types  of  tillage  is  0.54  and  a  highly  significant  difference  is 
0.78.     However  J  the  protein  content  of  wheat  from  stubble  mulch  tillage 
seems  to  be  significantly  less  than  that  of  wheat  from  plowing. 

Table  2.     The  protein  content  of  wheat  as  affected  by  method 


of  tillage  for  sumir^er  fallow  at  Edgeley  and  Langdon. 


Tillage  Method 

Average  for 

3  year  period  1944-1946 

Edgeley 

Langdon 

Moldboard  plow 

15.30 

14.10 

Moldboard  plovf,  pit 

15.17 

14.13 

Field  cultivator 

14.80 

13.70 

Subsurface  tiller 

14.80 

13.23 

"Though  wheat  from  plowed  fallow  shov/s  a  somewhat  higher  protein  content 
than  that  from  stubble  mulch  fallow,  the  differences  are  not  high  especially 
at  Edgeley.     To  be  of  significance  the  difference  in  mean  yield  between  any 
two  tillage  methods  should  be  at  least  0.61.    At  Langdon,  however,  the 
percent  of  protein  of  wheat  from  stubble  mulch  fallow  is  0.87  less  than 
of  that  from  plowed  fallow,  according  to  the  data  of  table  2,    As  calculated 
for  these  data,  a  difference  of  O.56  in  percent  of  protein  between  any  two 
methods  is  of  significance  whereas  a  difference  of  0.85  is  highly  signifi- 
cant, 

"Of  interest  is  the  protein . content  of  wheat  from  summer  fallow  as  com- 
pared to  that  of  wheat  produced  under  continuous  cropping.    For  the  three 
year  period  the  average  percent  of  protein,  including  all  tillage  methods 
is,  at  Edgeley,  12.69  for  wheat  produced  under  continuous  cropping  and 
15.02  for  wheat  produced  on  fallow.     Similarly  at  Langdon  the  percent  of 
protein  of  wheat  produced  under  continuoxis  cropping  v/as  10. 91  and  of  that 
produced  on  fallow  was  13.79." 

Protein  Content,  Test  Weight  and  Yield  of  Grain  and  Straw  of 
Wheat  in  Relation  to  Tillage  Treatments  -  Torlic'f  3.  Aasheim,  Bozeman, 
Montana,- 


1946  Results  at  Culbertson  (Froid),  Montana 


Type  of  Fallow 

Bu,  Grain 
per  acre 

Lbs.  Straw 
per  acre 

Test  Wt. 
'Wat  per  bu. 

%  Protein 
of  wheat 

M.  Bd.  Plow  R.  W. 

T 

25.1 

2621 

60.1 

14.4 

M.  Bd.  Plow  D.F. 

T 

24.0 

2399 

59.9 

14.2 

M.  Bd.  Plew  B.  L. 

T 

22.8 

2717 

59.7 

14.9 

M.  Bd,  Plow  D.  F.  &  W. 

T 

24.3 

2795 

60.5 

14.1 

M,  Bd.  Plow  D.  F.  &  W. 

B 

21.8 

2356 

60.2 

15.2 

Ave.  all  ,M.  B.  Fallow 

23.6 

2577 

60.1 

14.6 

Noble  cultivator 

T 

20.8 

2147 

59.8 

13.8 

Chase  S.  S.  Tiller 

T 

23.4 

2404 

59.8 

13.9 

Chase  S.  S.  Tiller 

B 

21.1 

2100 

59.7 

14.8 

Ave.  All  S.  S.  Tilled 

21.8 

2217 

59.8 

14. 2 

Oneway 

T 

22.9 

2282 

59.9 

14.6 

R.  W.  -  Rod  Weeder;  D. 

F. 

-  Duckfoot; 

B.  L.  -  Basin  Lister;  W 

-  Waffle 

Attachment;  B  -  Stubble  Burned;  T  -  Stubble  Unburned. 
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"As  far  as  yields  are  concerned  the  trend  is  the  same  at  Culbertson  as  it 
has  been  in  previous  years.     Stubble  mulch  fallow  averages  a  little  bit 
lower  in  yield  than  other  methods  of  fallow^  and  the  protein  content  of 
wheat  is  definitely  lower  v^here  residues  are  left  on  the  surface.  The 
trashy  fallow  Vvhen  sub-surface  tilled,  averages  13.9^  protein.  Sub-surface 
tilled  fallov/-  where  the  stubble  was  burned  produced  wheat  with  a  l/^^.8^ 
protein  content. 


1946  Results,  Ha-vre,  Montana 

Type  of  Fallo\v- 

Bu'.  Grain 

Lbs.  Straw- 

Test  Wt. 

Percent 

Per  Acre 

Per  Acre 

Wht  Per  Bu. 

Protein 

Chase  3.  3.  Tiller 

B 

15.5 

1628 

59.5 

14.6 

Chase  3.  3.  Tiller 

T 

13.9 

1327 

59.5 

14.5 

M.  B.  Plow  D.  F. 

B 

15.0 

1616 

59.9 

■  14.9 

M.  B.  Plow  D.  F. 

T 

13.8 

1333 

59.7 

14.7 

Noble  Cultivator 

E 

16,3 

1564 

59.7 

14.5 

Noble  Cultivator 

T 

.  15.2 

1330 

60.0 

14.5 

Oneway 

B 

17.1 

1832 

59.4 

14.5 

Oneway 

T 

18.0 

1737 

59.6 

14.6 

M.  B.  Less  Flow 

B 

15.6 

1345 

59.7 

14.4 

M.  B.  Less  Plow 

T 

13.0 

1199 

59.4 

14.6 

M.  B.  Plow'  R.  '  W. 

B 

I5c0 

1522 

59.7 

1^.6 

M.  B.  Plow  R.  W. 

T 

14.8 

1531 

59.6 

14.6 

"It  is  very  evident  that  the  stubble  residue  on  the  surface  has  not  reduced 
protein  content  of  wheat  as  much  at  Havre  as  it  has  at  Culbertson.     This  may 
be  partially  due  to  the  fact  that  less  straw  produced  at  Havre.  Yields 
were  not  greatly  different  on  any  of  the  treatments  but  the  Onewayed  fallow 
averaged  higher  th.an  any  other  kind.    Yields  were  higher  on  all  fallow 
where  the  residues  had  been  burned  except  in  one  treatment,  the  onev/ay. " 

Bate  01  Recovery  of  Resistance  to  Runoff  on  Range  Plots  Denuded 
by  Clipping  the  Vegetation  and  Mixing  the  Surface  Soil  ~    Joel  Fletcher, 
Tucson,  Arizona,-" In  April  1941  runoff  plots  were  established  at  the  Page- 
Trowbridge  Experimental  Ranch.    Among  the  treatments  were  tvro  types  of  de- 
nuding.- The  first  had  all  vegetation  clipped,  vj-hile  in  the  second  the 
surface  soil  v'as  removed  to  a  depth  of  three  inches,  mixed  thoroughly  and 
returned  to  the  plot  and  packed  to  its  original  density.     The  recovery  of 
these  two  plots  under  natural  rainfall  is  reflected  in  the  percentage  of 
runoff  from  the  rains  falling  in  three  rainfall  intensity  groups. 

Ten  !&nute  Intensities 
Year       plus  3"/hr  1"  to  3"/hr  less  than  l"/hr 


mixed 

clipped 

mixed 

clipped 

mixed 

clippe 

1941 

86 

82 

66 

45 

35 

17 

1942 

53 

52 

15 

12 

1943 

70 

70 

42 

40 

30 

31 

1944 

26 

40 

12 

20 

1945 

49 

65 

20 

32 

8 

12 

1946 

33 

42 

8 

22 
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"It  can  be  seen  from  these  losses  that  the  mixed  plot  picked  up  from  greater 
losses  in  the  beginning  to  lower  losses  at  the  end  than  the  clipped  plot. 

"On  all  of.  the  higher  intensity  rains  the  narked  improvement  in  both  plots 
can  be  seen.  Observation  of  vegetation  would  indicate  that  the  mixed  plot 
appeared  to  be  completely  recovered  by  1946  and  the  clipped  plot  seemed  to 
be  stabilized,  although  only  time  will  reveal  whether  or  not  this  is  true 
of  the  runoff." 


Grazing-Feeding  Experiments  with  Steers  -  G.  M.  Brovming,  &mQS, 
Iowa. -"The  last  four  lots  of  cattle  in  the  grazing-f eeding  experiment  at 
Clarinda  vrere  sold  on  December  17.     Dr.,  M.  L.  Peterson  is  sumjnarizing  the 
data  and  preparing  a  manuscript  for  publication  in  Farm  Science  for  February 
or  March.     Tables  1,  2  and  3  are  taken  from  this  article  and  summarize  part 
of  the  data  obtained  from  these  studies: 

Table  1.    Average  gains,  feed  consumption  and  marketing  results  on  indi- 
vidual steer  basis  for  strictly  dry-lot  feeding  compared  mth  three' 
■systems  of  utilizing  bromegrass-alf alf a  pasture  for  part  of  fattening 


IDry-lot 

Continuous 

Rotation 

feeding 

Self  fed 

grazing; 

grazing 

through- 

corn  on 

finished 

and  finished 

out 

pasture 

on  dry  lot 

on  dry  lot. 

Total  feed  period  -  days 

159 

193 

229 

229 

Initial  weight,  May  2 

726 

724 

722 

720 

Final  weight  when"  finished 

1044 

1101 

1093 

1086 

Average  total  gain 

318 

377 

371 

366 

Average  daily  gain 

2.00 

1.95 

1.-62 

1.60 

Ground  ear  corn  consi:med 

(bushels) 

43.2 

38.6 

25.2 

23.3 

Protein  supplement  con- 

■    sumed  (pounds) 

157 

54 

87 

87 

TimiOthy-red  clover  hay 

consumed  (pounds) 

845 

224 

481 

481 

Acres  pasture  available 

"  0  ■ 

1.16  ■ 

1.48 

1.20 

Carcass  grade 

11  choice 

9  choice 

10  choice 

12  choice 

1  good 

3  good 

2  good 

Dressing  percentage 

60.8 

62.0 

61.1 

59.4 
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Table  2.     Feed  saved  by  one  acre  of  broraegrass-alf alf a  pasture  when  man- 


aged  in  three-way  feeding  of  beef 

steers, 

Clarinda,  Iowa,  ] 

L946. 

Corn 
(bu) 

i  Hay 
1  (lbs) 

Protein 

/-II  \ 

(lbs) 

1. 

Pasture  55  days,  self  fed  corn  on 
pasture  81  days;  and  dry  lot  57  days. 

10.6 

j 

I  665 

113 

2. 

Pasture  136  days  vdth  continuaus 
grazing  and  dry  lot  93  days 

i 

16.6 

i 

1 

i  332 

63 

3. 

Pasture  136  days  TJ-ith  rotation 
grazing  and  dry  lot  93  days 

21.9 

406 

79 

Table  3.    Feed  requirements  per  100  pounds  gain  from  fattening  steers 
managed  by  different  methods, .Clarinda,  Iowa,  1946. 

;i    Corn  1 

Hay  ! 
(lbs) 

Protein 
(lbs)" 

Pasture 
(acres) 

1. 

Dry  lot  feeding  throughout  ;i 

'  i 

13.6  ! 

266 

50 

I  0 

2. 

]  1 

Pasture  55'  days.;  corn  fed-  on  ■  : 
pastiire  81  days,  and  dry  lot  ■; 
57  days    '      '  ij 

10.3 

60  j 

15 

* 

i:    .31    ■  ' 

3. 

Pasture  136  days  with  con- 
tinuous  grazing  and  dry  lot  . 
93  days-           ^         .  ' 

6.8^ 

■ 

130 

24 

i 
i 

i        1-..  - 

i  .41-,; 

4. 

Pasture  136  days  vdth  rota-  ij 
tion  grazing  and  dry  lot  \\ 
93  days    "  .  '  Ij 

—    u 

6.4 

132. 

24 

1 

.33' 

■  Winter  mie at  Grazing  Study  -  C.   J.  Fhitfield,  Amarillo,  Texas. - 
"Sixty-four  steers  ?;ere  placed  on  a  good,  stand  of  .volunteer  wheat  in  J-3 . 
(93  acres)  from  December  1  to  Decem^ber  16,  1946.    They  covered  the  area 
thoroughly  but  did  not  place  the  pasture  in  a  condition  for  soil  drifting. 
The  steers  went  from,  an  average  weight  of  394  pounds  to  412  pounds,  an 
average  gain  of  18  pounds  for  I5  days,  or  1,20  pounds  per  day. 

"The  steers  were  shifted  on  Decemiber  16,  1946  to  J-2,  which  has  93  acres 
of  wheat  and  44  acres  of.  standing  Early  Hegari,     There  are  fou;r.  varieties 
of  wheat,  23  acres  each;  Westar,  Comanche,  Tenmarq,  and  Blackhull.  The 
purpose  of  the  study  is  to  test  the  effect  of  grazing  on  the  different 
varieties  with  respect  to  the  ;yd.eld  of  grain  and  straw  at  harvest  tim.e. 
The  value  of  the  wheat  for  beef  production  is  being  m.easured  by  weighing 
the  cattle. 
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"No  losses  from  wheat  poisoning  have  occurred.     The  steers  have  begun 
grazing  some  of  the  Early  Hegari  stalks,  and  some  bundle  feed  was  given 
at  the  start  of  grazing  as  a  precaution," 

'Grass  and  Cake"  Steers  -    "The,  studies  of  the  station  have  shovm  th^at " 
"grass  and  cake"  steers  can  make  good  gains  every  month  of  the  vanter  - 
in  the  Texas  Panhandle  vi'hen  pastures  are  conservedly  grazed,  and  that 
even  better  gains  can  be  made  if  green  forage  is  available  in  pastures 
re-seeded  to  crested  wheatgrass  and  western  wheatgrass.     Much  depends  on 
the  severity  of  the  winter. 

"The  ten  "grass  and  cake"  steers  (Lot  10)  in  pasture  H  have  been  grazing 
since  December  1,  1946.     They  have  grazed  considerably  on  the  re-seeded 
western  wheatgrass  and  the  samll  patch  of  crested  wheatgrass  on  the  west 
side,  and  on  the  native,  western  v^rheatgrass  at  the  edge  of  the  lake,  but 
have  avoided  the  cured  blue  grama  grass  to  a  large  extent.     Two  pounds  of 
cake  have  been  fed  each  day  to  each  steer, 

"The  steers  averaged  395.5  pounds  on  December  1,  1946  and  448»5  pounds  on 
January/-  1,  1947,  gaining  53  pounds  in  31  days,  an  average  daily  gain  of 
1.71  pounds.     This  is  a  good, gain.     The  storm  period  beginning  December  29 
will  probably  cut  gains  for  January." 

Voluinh  weights  of  Soil  in  Stubble-Mulch  Studies  -  C.J.  Wtf  ield, 
Amarillo,  Texas .-"Samples  taken  in  November  on  the  stubble-mulch  and 
other  plots  from  differently  treated  areas  provide  the  volume  weight  data 
given  in  the  following  table. 

"All  of  the  stubble-mulch  plots  show  very  close  agreement  in  volum^e  weight, 
irregardless  of  difference  in  cropping  system  or  implements  used.  The 
one  exception  is  the  three-year  fallow  treatment  which  resulted  in  a 
slightly  lower  volume  weight  than  those  of  the  other  treatments.     It  is 
also  of  interest  that  the  areas  previously  in  wheat  and  sorghum  and  re- 
seeded  to  native  grasses  have  nearly  the  sam.e  volume  weight  values  as  those 
of  the  stubble-raulch  treatments,  while  the  heavily  grazed  native  pasture 
has  a  significantly  higher  volume  weight.     That  the  area  in  weeping  love- 
grass  has  a  volume  weight  value  lower  than  that  of  the  native  pasture  but 
higher  than  those  of  the  stubble-mulch"  treatments  probably  indicates  a 
very  high  value  under  the  past  severe  treatment,  with  a  certain  amount  of 
recovery  under  the  present  excellent  cover  of  lovegrass,  some  of  which  is 
about  four  to  five  feet  tall, 

"Cultivation  operations  have  contributed  to  lower  volume  weight  values  and 
low  annual  rainfall  contributes  to  the  lack  of  settling  and  puddling  into 
a  compact  soil  condition.    Most  of  the  tillage  is  done  to  a  depth  of  from 
one  to  four  inches." 
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Agronomic  Practice 


Vol.  IVt.  Rotation 
Implement  used      0—6"  horizon  Averages 


Natural  Stubble-Continuous 
wheat 


Ifiheat  &  1-yr, 
of  delayed 
fallow 


Oneway  disk  1.14 

Noble  sweeps  1.09 

Flow  1.08 

30"  sweeps  1.09 
Oneway  disk 

(stubble  burned)  1.11 
Grahan>-Hoeme 

cultivator  1.13 

30"  sweeps  1.12 


1.11 


1.12 


Y.lieat  and  1 
yr.  of  regu- 
lar fallow- 


Oneway  disk 
30"  sweeps 
Graham-Hoeme 
cultivator 


VJheat  &  3  jrs.  30"  sweeps 
of  regular 
fallovf 


1.12 
1.09 

1,07 

1,02 


1.09 


1.02 


Controlled 
Stubble 


-Continuous 

Y/heat 
0  lb.  straw 

Continuous 
wheat  1500 
lbs.  straY/ 

Continuous 
wheat  3000 
lbs.  straw 


Oneway  disk 
F]_ow 

30"  sweeps 

Onexvay  disk 
Plow 

30"  sweeps 

Oneway  disk 
Plow 

30"  sweeps 


Native  bluegrama-buff alo  grass 
pasture;  heavily  grazed, 
never  plowed 

Reseeded  to  native  grasses  in 
1941  and  not  grazed,  prev- 
iously in  wheat  and  sorghum 

Reseeded  to  native  grasses  in 
1944  sind  not  grazed.  Prev- 
iously in  wheat  and  sorghum.  ■ 

Reseeded  to  vreeping  lovegrass  in 
1941  and  not  grazed.  Prev- 
iously under  severe use  -  Corral 
and  grazing 


1.12 
1.14 
1.15 

1.14 
1.12 

1.14 

1.12 

.1x10 
1,09 

1,28 


1'.14 


1.14 


1,20 


1.14 


1.13 


1,10 


1.28 


1.14 


1,14 


1.20 


\ 
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Plants  for  Vegetating  Broad  Flat  ""'ater  Channels  in  Oklahoma  - 
Harley  A.  Daniel,  Guthrie,  Oklahoma. - 


Conditions  For  Best  Use 


Species  Names^ 


!  Fertili- 

i  ty  Re- 

I  quire- 

]  ments 


Slope  ;  I  Growing  Location 

Maximum ;  Maximum | Seas onq  where 

Percent ;  Silting !  Requir-j  Adapted 
:  ed'- 


Grasses  (Sod  Type)-^ 
Bermuda  (Cynodon  dactylon) 

Buffalo  (Buchloe  dactyloides) 
Vine  Mesquite  (Fanicun  obtusum) 

Grasses  (Bunch  Type)"^ 

Weeping  lovegrass  ('Eragrastis 

curvula)3  &  4 
Blue  grama  (Bouteldua  gracilis) 

Side-oats  Grama  (Bouteloua 
curtipendula) 

Yellow  Bluestem  (Aridropogon 
ischaemum) 


I  medium 
I 

i  high 

I 

I  high 


med  ium 
medium 


i  medium 


Grass  (Mixtures)"^     •  • 

Buffalo,  Blue  and  Side-Oats 

Grama  '  ^ 

Switch,  Weeping  Lovegrass, 
.   Buffalo  and  Blue  Grama 

Legume*^ 

Alfalfa  (Medicago  sativa) 


1  m.edium 


medium 


medium 


high 


15  {moderate 


slight  2 


slight 


2-3 


{south,  cen- 
jtral  & 
eastern 
w.  central 
;  &  west 
|w.  central 
!  &:  west 


'slight  j  1  {general 

jslight  (  2-3  jW.  central 

{  {  j  &  west 

: slight  !  2-3  jcentral  & 

I  ■  !  i  vrest 


slight   I    2-3  general 


i slight 


5  {slight 


2       {w.  central 
^  &:  west 
I 

2-3  igeneral 


2        slight    i  1 


iwhere 
adapted 


l/  These  plants  have  been  tested  in  water  channels  on  the  Conservation  Experi- 
ment Stations  at  Guthrie  and  Cherokee.     There  are,  however,  several  other 
grasses  and  legumes  that  may  be  used  under  special  conditions.     Some  of 
these  plants  are:     Big  and  Little  Bluestem  (Andropogon  furcatus  and 
scoparius),  Indian  Grass  (Sorghastrum  nutans).  Switch  Grass  (Panicum 
virgatum).  Western  ITieat  (Agrophron  smithii)  and  lespedeza  (Sericea). 

2/  The  seeding  rate  should  be  approximately  l-l/2  to  2  times  more  than  that 
normally  used  in  establishing  meadows  or  pastures, 

3/  Soil  condition  permeable  to  slowly  permeable. 

4/  Soil  condition  -  permeable. 
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Do  Commercial  Fertilizers  Kill  Earthworms?  -  Henry  Hopp,  Beltsville, 
Maryland. -"LIFE  magazine  for  September  30,  1946  says  'The  powerful  chemical 
fertilizer,  not  the  robin,  is  the  vrorm's  greatest  enemy.     In  recent  years 
it  has  poisoned  v;orirs  in  such  huge  quantities  that  the  world's  wormi  popula- 
tion today  has  shrunk. . . . ' 

"To  test  this  statemient,  and  also  to  learn  more  about  the  factors  responsi- 
ble for  the  decline  of  earthworms    under  certain  farming  methods,  we  studied 
the  effect  of  fertilizers  on  earth\^'orms . 

"In  one  test,  16  combinations  of  N,  P,  K  and  Ca  were^used  in  a  factorial 
design.     The  rates  of  application  were  800  pounds  of  5-10-5  and  1  ton  of 
hydrated  lime  per  1,000,000  pounds  of  soil  (about  an  acre-3").     The  am.end- 
ments  were  mixed  thoroughly  into  the  soil.     Earthworms  were  kept  in  the 
soil  for  one  month.    At  the  end  of  this  tim.e,  we  determined  the  change 
in  body  weight  of  the  earthworms  and  the  water-stability  of  the  soil 
aggregates,    ''"'e  found  no  significant  effects  from  any  of  the  fertilizer 
combinations. 

"In  another  test,  we  studied  the  tolerance  of  earthworms  to  high  concen- 
trations of  fertilizer.     Cornm.ercial  5-10-5  ""vas  added  in  concentrations 
varying  from  10,000  to  500,000  pounds  per  m.illion  pounds  of  soil.  At 
50,000  pounds,  the  earthworm.s  died  after  a  Yireek,  but  at  10,000  pounds,  the 
earthworms  remiained  healthy  and  active  for  the  duration  of  the  study. 

"In  still  another  test,  amir.onium  salts  instead  of  nitrates  were  used  as  the 
source  of  nitrogen,    ^bout  the  same  results  v:ere  obtained.  Amrnonium 
nitrate  was  injurious  at  som.ewhat  lov/er  concentrations  than  ammonium 
sulfate.     But  in  all  cases,  the  concentrations  were  far  above  those  used  in 
agriculture. 

Conclusions ;     (l)  Coirmercial  N-P-K  fertilizer  and  lim.e  in  the  amxOiants 
norm.ally  used  on  farmland  are  not  imm^ediately 
poisonous  to  earthworms; 

(2)  Extremely  large  quantities,  far  beyond  those  used 
for  crops,  ?.lll  kill  earthworms  over  a  period  of 
tine  if  they  cannot  escape; 

(3)  The  decline  of  earthworms  on  cropped  land  is  pro- 
bably not  explainable  by  commercial  fertilizers  in 
the  amounts  normally  used," 

Glycerin  Aids  in  Chem.ical  Treatment  of  Y'ater  Hyacinth  -  Henry 
Hopp,  Beltsville,  -^iaryland  .-"The  work  of  Ivir.  Paul  J.  Linder  and  I  did  in 
using  glycerin  as  a  supplementary  solvent  for  water-soluble  herbicides 
(Amer.  Journ.  of  Botany,  July  1946)  has  been  applied  to  the  control  of 
water  hyacinth.    Dr.  Leonard  Kephart,  in  charge  of  weed  ihvestigations  for 
the  BPI,  S  &  AE  wrote  us:     'Thank  you  for  the  separate  of  your  article  on 
laboratory  studies  on  glycerin.     I  saw  the  article  in  time  to  have  some 
plot  tests  made  with  glycerin  and  2,  4-D  in  the  water  hyacinth  work  that 
we  were  doing  last  summ^er  with  the  Army  Engineers  in  Louisiana  and  Florida, 
The  glycerin  solutions  gave  outstanding  results  and  seem_  to  be  exactly  what 
we  want." 
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DRAINAGE  AND  MTER  CONTROL  DIVISION 

I^ydrologic  Studies  -  L.  L.  Harrold,  North  Appalachian  Experi- 
mental ijatershedj  Coshocton,  Ohio. -"Yields  on  the  plowed  and  disked 
(mulch)  plots  and  the  average  stand  count  on  these  plots  is  given  in 
table  1  beloYif, 

Table  1, — 19U6  Corn  plot  yields 


Yield 


Plot  No, 


Plowed 


Disked 


0-1 
0-2 
0-3 
0-U 

P-1 
P-2 
P-3 
■F-h 

Q-1 
Q-2 
Q-3 
Q-h 


Average 


Average  stand 
(plants  per 
acre) 


Bu.  per  acre 

81 
81 


101 

80 


120 
73 


89.3 


12,100 


"For  3  out  of  k  years  the  disked  (mulch)  plots  have  out  yielded  the  plow- 
ed plots.     The  differences  have  not  been  significant  but  at  least  the 
mulch  which  provides  good  water  control  has  not  been  detrimental  to 
yields.     It  is  important  to  note  that  the  corn  was  preceded  by  a  good  U- 
year  old  alfalfa-timothy  sod.     Here  the  sod  was  cut  up  by  the  disk  rather 
easily. 


"On  a  strip  cropping  test  where  only  a  fair  second-year  meadow  v/ith 
little  alfalfa  preceded  the  corn  and  where  the  soil  was  dry  and  hard,  the 
sod  was  difficult  to  cut  mth  the  disk.     In  general,  the  soil  in  the 
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strip  area  was  at  a  lower  fertility  level  than  the  plot  area.  Corn 
yields  in  the  strip  area  are  given  below:  •  ,  ,    .  . 


Plot 


Tillage 

:        No.  1 

:        No.,  2 

:  Average 

Bu.  per  acre 

Bu.  per  acre 

Plowed 

51 

61 

56 

Plov^ed 
(moldboard 
removed) 

62 

56 

Disked 

30 

36 

3h 

"The  mulch  corn  plots  were  again  effective  in  preventing  soil-surface 
sealing  thus  allowing  more  water  intake-.    Moisture  in  t-he  0-7-  and  7-lh- 
inch  depths  on  the  ploi/ed  plots  (table  1)  averaged  1  percent  greater 
than  that  in  the  dj.sked  plots  before  -the  sod  v/as  tilled..  Throughout 
July,  Augustj  and  September  the  moisture  in  both  of  these  depths  averag- 
ed about  2  percent  greater  in  the  disked  plots  than  in  the  plo'v.ed  plots. 
Perhaps  this  is  the  reason  for  the  greater  corn  yield  in  spite  of  the  re- 
duced stand  count.    Vl/hat  will  be  the  difference  in  yields  v/hen  the 
tillage  operations  are  improved  so  that  the  stand  on  both  the  plowed  and 
mulch  plots  are  the  same?" 

Hydrologic  Studies  -  J.  A.  Allis,  Central  Great  Plains  Exper- 
imental Watershed,  Hastings,  Nebraska. -"During  191^6  the  total  precipita- 
tion Y/as  27,22  inches,  which  is  3.22  inches  above  the  5l-year  average. 
Since  the  estaolishment  of  the  project  in  1938  the  total  yearly' rainfall 
has  varied  from  13.0  to  31.8  inches. 

"Following  is  a  table  showing  the  comparison  of  evaporation  from  the 
Lampmann  farm  pond  as  compared  to  the  evaporation  from  the  U.  S.  l/Veather 
Bureau  pan. 
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19ko 

I9a5 

:  Jjsm 

:  USliiiB 

Month 

:  pan 

Pond 

:  pan 

Pond 

Feet 

Feet 

Feet 

Feet 

J  anuary 

0.02- 

-  -  ■  " 

0.23 

February 

l,'7 

■  _  _  . 

.21 

March 

.  oil. 

-  - 

.a7 

Apr  1  J- 

U .  01 

.  OO 

0.39 

.37 

May 

At 

c'R 

•  po 

.60 

.70 

June 

~\    o  o 
1. 

.77 

.66 

.90 

-L  >  Up 

•  Op 

.  OO 

.03 

Aug us  t 

.80 

.  68 

92 

72 

Septemb er 

.53 

.88 

.8a 

.60 

October 

.38 

.82 

.51 

.ai 

November 

.61 

.25 

December 

.a3 

_  _ 

.12 

Year 

7.23 

— — — 

5.81 

Apr. -Oct. 

5.  ail 

5.06 

a. 78 

a. 53 

Hydrologic  Studies  -  R.  B.  Hickok,  Lafayette,  Indiana. - 
"Total  precipitation  recorded  for  December  v/as  1.99  inches  at  the  Throck- 
morton Farm  and  2.15  inches  at  the  Dairy  Farm.     The  totals  for  the 
calendar  year  were  33. ^a  inches  and  36.51  inches  for  the  tvv'o  farms,  re- 
spectively, compared  to  the  'normal'  of  about  38.0  inches  for  the 
Lafayette  vicinjLty.  ,  .   •  , 

"Water-heater  elements  have  been  installed  in  the  stilling  ;vells  of  most 
of  the  runoff  measuring  flumes  for  de-icing-y- using  a  portable  motor- 
generator.     The  elements  were-  formed  to  serve  also  as  rests  for  the 
recorder  floats.     It  is  anticipated  that  this  arrangement  \^±11  greatly 
reduce  the  work  that  has  been  previously  required  to  keep  the  runoff- mea- 
suring equipment  operating  during  periods  of  intermittent  freezing  and 
thav\fing. 

"Analyses  ".vere  made  of  the  ;>T.eld  data  for  this  year's  corn  plots  of  the 
hurranocky-land  experiments  in  Noble  County.     The  follovdng  tabic  suromarizes 
these  data: 
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Table  1. — corn  yields,  crop  residue  management  and  mulch  tillage 
experiments,  Karper-Ivlartin  Farm.,  Cromwell,  Ind.,19/;6 


Average  Yields-^  Bushels  per  Acre 
Fertilizer  ,~1  Tillage  Treatments^/' 


treatment::!^- 

•     1  ■ 

:  2 

:      3-  ■ 

:      U  : 

5 

6"  : 

7  : 

8 

Low 

50.3  ■ 

56.0 

60.1 

55.9 

56.9 

56.3 

•55.8 

High 

61.1 

53.3 

61.3 

58, U 

59.6 

52.6 

5a. U 



Mean  (I&H) 

55.7 

5u.6 

60.7 

57.2 

58.2 

5a.ii 

55.1 

X 


1/  Yields  corrected  to  17-1/2  percent  moisture  content  of  grain. 

£/  1.    No  tillage  prior  to  planting. 

2.  Surface  m.ulch,  2-3  inch  depth  of  tillage, 

3.  Surface  m.ulch,  6-7    "         "it        '  rt 

li.    Residue  mixed  2-3  inches  deep,  -2-3  inch  depth  of '  tillage. 
II  II       II      ti  II  ti         It      ti  II 

5,        "  ti     6-7    "  "  ,    "     "        "     "  " 

7.    Residue  turned  under  6-7  inches  deep,  6-7  inch  depth  of  tillage, 
.8.  "  "  "      4-5      "  ,  U-5      "        "      "  " 

2/  Low  =  125  lbs.  3-12-12,  3  inches  beneath  seed. 
High      500  lbs.- 8-3-8,  3  inches  beneath  seed. 

"The  first  seeding  of  corn  on  May  28  and  29,  produced  poor  and  erratic 
stands.     This  stand  v^as  destroyed  by  shalloviT  disking  once  over  of  all 
plots,  followed  by  a  spring-tooth  weeder  which  fairly  well  restored  resi- 
dues to  surface  on  surface-mulch  plots,  and  all  plots  were  reseeded  on 
June  27 »    The  season  was  unusually  favorable,  and  corn  matured  without 
frost  damage.     -'Jhon  harvested^  the  moisture  content  of  the  grain  averaged 
about  35  percent, 

"Slides  of  tables  showing  v/ater  losses,  soil,  organic  matter,  nitrogen, 
phosphorus,  and  potash  were  furnished  the  State.  Extension  Soil  Conserva- 
tionist.    The  slides  were  based  on  aata  reported  in  the  paper  by  Bedell, 
Kohnke,  and  Hickok,   'Effects  of  T\'io  Systems  of  Farming  on  Erosion  from 
Cropland',  presented  at  the  November  meeting  of  A.S.A.     These  slides  and 
displays  prepared  to  illustrate  these  results  of  the  Throckmorton  Farm 
experiments  will  be  used  by  the  E:<tension  Soil  Conservationist  for  edu- 
cational work  in  organization  of  soil  conservation  districts'." 

Hydrologic  Stuclies  -  R,  G.  T.Tiite,  East  Lansing,  Michigan. - 
"There  was  one  period  of  runoff  during  the  month  at  the  cultivated  water- 
sheds and  no  runoff  at  the  -flooded  watershed.     On  the  night  of  December  27 
and  28,  a  total  of  0.l5  inch  of  rain  fell  on  frozen  soil.     There  was  no 
snoY^  on  the  ground.     At  watershed  'A'   (rye  winter  cover  crop)  kh  percent 
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of  the  total  rainfall  ¥;fas  lost  as  runoff,  v\rith  a  soil  loss  of  9  pounds 
per  acre.    At  watershed  'B'   (brome-alf alf a  sod),  13  percent  was  lost  as 
runoff,  with  no  soil  loss.     The  maximum  rate  of  rainfall  was  0,15  inch 
per  hour,  and  the  maximum  rate  of  runoff  at  watershed  'A'  was  0.03UU 
inch  per  hour,  vifhile  at  watershed  'B'  it  was  0.0172  inch  per  hour." 

Hydrologic  Studies  -  ,R.        Baird,  Waco,  Texas. -"The  total 
rainfall  for  the  year,  recorded  at  Station  69,  was  UO.86  inches.     This  is 
5»96  inches  more  than  the  normal  rainfall.     The  only  severely  erosive 
storms  were  those  of  May  although  there  were  numerous  runoff,  periods  ivlth 
low  rates.    -There  was  a  drought  period  from  July  22  through  August  28 
with  only  a  trace  of  rainfall  but  above  normal  precipitation  since  the 
28th  of  August  has  completely  satisfied  soil-moisture  def icinecies .  kost 
of  the  wet  weather  seeps  were  flovri.ng  at  the  end  of  the  year." 

Hydrologic  Studies  -  John  Lamb,  Jr.,  Ithaca,  New  York. -"Com- 
paring previous  years,  both  v/eather  and  runoff  conditions  were  off-color 
for  the  month  of  December.     With  the  exception  of  two  light  rains  of  0.l8 
inch,  the  balance  of  precipitation  consisted  of  snow.     Despite  above- 
normal  temperatures,  the  sno\/  remained  to  ripen  into  a  granular,  state, 
liVhat  snow  melted  no  doubt  was  absorbed  by  the  soil  due  to  the  .  previous 
month's  low  precipitation  of  0.91  inch.    A  trace  of  runoff  appeared  on 
the  open  idle-land  watershed  due  to  the  0,18-inch  rainfall  of, the  28th, 
No  runoff  has  occurred  on  the  woodland  watershed  since  October  26," 

Runoff  Studies  -  F.  E.  Vdnshall,  Madison,  lasconsin. -"On 
December  6  a  meeting  of  the  Committee  on  Hydrologic  Research  in  the 
Wisconsin  River  Valley  vras  held  at  the  Hydraulic  Laboratory  in  Madison, 
At  the  meeting  I  presented  the  results  of  the  first  calibration  tests  of 
the  soil-moistiir c  blocks  at  the  Rainbow  Reservoir.     These  tests  were  made 
by  the  use  of  the  Toledo  Moisture  Tester  and  checked  in  the  Soils  Labora- 
tory at  the  University.     A  copy  of  this  preliminary  report  on  the 
'Calibration  of  Soil  Moisture' Blocks '  appears  b  el  ov;  under  its  title, 

"At  the  same  meeting  I  presented  results  of  investigations  of  the  unit 
hydrograph  on  the  171-acre  watershed  at  Fennimore,  Wise,  and  the  290- 
acre  vi^atershed  at  Edwardsville,  111.     In  this  study  the  indications  are 
that  both  the  peak  and  the  position  of  the  peak  of  the  unit  hydrograph 
with  respect  to  time  are  affected  by  the  intensities  of  rainfall  produc- 
ing the  unit  graph.    Since  the  charts,  which  were  shown  at  this  meeting, 
were  merely  in  pencil  form  and,  therefore,  copies  are  not  available  at 
this  time,  it  would  be  confusing  to  the  reader  to  submit  the  WTitten 
material, 

"A  second  set  of  soil-moisture  determinations  v/as  made  at  the  Rainbow 
Reservoir'  Meteorological  Station  and  Snow  Course  on  December  11.  These 
moisture  determinations  were  made  with  the  Toledo  Moisture  Tester  v/ith  no 
attempt  to  check  them  in  the  laboratory.    Similar  moisture  determinations 
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must  be  made' several  times  before  the  final  typical  curves  for  the 
gypsum  blocks^  which  show  the  relationship  of  percentage  of  moisture  to 
block  resistance,  can  be  dravm. 

Calibration  of  Soil  Ltoisture  Blocks,  Rainbow  Reservoir  Meteorological 
Station. -"Soil-moisture  blocks'  were  installed  at  depths  up  to  60  inches 
at  the  Rainbow  Reservoir  Station  in  October  19hh.     These  consisted  of  two 
pole  gypsum  blocks  on  which  the  electrical  resistances  are  measured. 
Under  ordinary  conditions  these  blocks  would  be  tested  for  uniformity  and 
also  ca]ibrated  mth  the  soil  in  which  they  are  to  be  placed  prior  to  the 
time  of  installation.     The  uniformity  test  is  mErely  for  the  purpose  of 
determining  clocks  which  are  structurally  imperfect.    Because  of  the  time 
required  for  these  tests  and  the  desire  to  place- them  before  freezing 
weather  set  in,  no  calibration  was  made.     It,  therefore,  becomes  necessary 
to  attempt  the  calibration  of  these  blocks  in  place. 

"On  Septeiiiber  10  of  this  year.  Professor  Lenz,  I'lr.  Ivarnick,  and  myself 
together  vidth  the  "i\isconsin  Valley  Improvement  Company  representatives  at 
the  Rainbow  Reservoir  Station  -collected  soil  samples  at  a  number  of 
depths,  and  at  the  same  time  made  resistance  measurements  on  the  gypsum 
blocks  at  these  depths.     These  resistances  of  the  gypsum  blocks  must  be 
corrected  to  a  common  temperature  for  consistent  results. 

"A  small  portion  of  each  soil  sample  was  tested  for  moisture  content  on 
the. Toledo  Moisture  Tester.     This  moisture  tester  is  a  simple  balance  or 
scale  and  the  percent  of  moist\ire  is  read  direct.     The  method  consists  of 
weigViing  out  given  amounts  of  moist  soil  and  calcium  carbide,  then  com- 
bining the  two  and  shaking  until  the  moisture  in  the  soil  joins  with  the 
carbide  and  passes  off  as  gas  leaving  only  the  original  carbide  and  dry 
soilc    Upon  weighing,  the  scale  shows  percentage  of  moisture  direct.  The 
remainder  of  these  soil  samples  were  then  brought  to  Madison  for  testing 
in  the  Soils  Laboratory.     Determinations  in  the  laboratory  have  consist- 
ed of  actual  moisture  content  of  the  samples  as  taken,  the  moisture 
equivalent,  and  a  pipette  analysis  for  clay  content.     The  actual  moisture 
content  in  the  laboratory  was  determined  by  v\reighing  out  100  gr.  samples, 
drying  2h  hours  at  105°G  and  reweighlng, 

"A  comparison  of  the  results  obtained  for  percentage  of  moisture  with 
the  use  of  the  Toledo  Moisture  Tester  and  that  obtained  in  the  laboratory 
is  shovm  in  table  1  on  page  2^.     Dr.  Jackson  of  the  University  Soils  De- 
partment felt  that  the  diffetrences  in  percent  of  soil  moisture  obtained 
by  the  two  methods  was  within  the  limits  of  accuracy  for  this  work.  He 
.v/as  of  the  opinion  that  greater  accuracy  might  be  obtained  by  first 
screening  the  soil  samples  through  a  l/8  inch  mesh  sieve_^.     It  was  consid- 
ered advisable  to  make  a  laboratory  analysis  for  the  clay  content  of  the 
soil  since  the  moisture  equivalent,  field  capacity,  and  wilting 
coefficient  all  vary  vdth  this  factor.     The  wilting  point  of  the  soil  is 
reached  vdicn  the  moisture  becomes  so  low  that  the  plant  v/ilts  to  a  point 
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where  it  xilll  not  revive  when  placed  in  a  saturated  atmosphere.  The 
field  capacity  is  that  amount  of  moisture  held  by  the  soil  a_;ainst  the 
pull  of  gravity.     Moisture  equivalent  is  the  amount  held  by  the  soil 
against  a  pull  of  1,000  times  gravity.     The  amount  of  moisture  available 
to  plants  is  considered  as  that  betvireen  the  field  capacity  and  wilting 
point  although  the  plants  probably  retain  a  small  portion  of  the  water 
from  rainfall  before  the  soil  moisture  is  reduced  to  field  capacity. 
The  field  capacity  for  sands  is  higher  than  the  moisture  equivalent  while 
the  opposite  is  true  for  clays.     The  vd-lting  point  for  clay  is  higher 
than  that  of  sand  but  so  are  the  field  capacities  and  available  moisture, 

"Additional  samples  must  be  taken  from  time  to  time  until  a  number  of 
points  have  been  obtained  on  several  of  the  blocks  to  enable  us  to  draw 
a  series  of  curves  of  block  resistances  against  percentage  of  moisture. 
The  location  of  the  curve  for  each  block  vdll  depend  upon  the  clay  con- 
tent of  the  soil  and  after  the  family  of  curves  has  been  established,  it 
should  be  possible  to  obtain  the  characteristic  curve  of  another  block  by 
a  single  measurement." 

Runoff  Studies  -  V.  D.  Young,  Fayetteville ,  Arkansas . -"For 
the  Bentonville  studies  the  annual  precipitation  was  50.69  inches.  This 
is  the  mean  of  siz  recording  gages  which  varied  from  1^8.61  to  52.50 
inches.     March,  April,  July,  August,  September,  and  October  were  months 
in  which  the  precipitation  was  less  than  norm:al,  the  balance  of  the 
months  the  rainfall  exceeded  the  normal.'    In  May  the  normal  was  exceeded 
1.97  times,  in  June  1.28  times,  in  November  3.50  times  and  in  December 
2.18  times.     During  the  dry  months  of  July,  August,  September,  and 
October  the  rainfall  was  but  38.8  percent  of  normal.    The  annual  precipi- 
tation was  1,16  tim.es  normal." 

Runoff  Studies  -  T.  IV,  Edriiinster,  Blacksburg,  Virginia. -"One 
'  draw-dovm  pumping  unit  vvas  installed.    All  observation  wells  \jere  in- 
stalled and  complete  soil  profiles  were  developed  for  the  puinping 
installation.     Similar  soil  profiles  were  made  on  one  tile  draw-do-vvn 
system  that  had  been- previously  installed.     Delay  in  receiving  the 
batteries  made  it  impossible  to  start  the  pumping  operation.  These 
batteries  have  since  been  received  and  pumping  operations  should  start 
the  second  v/eek  in  January Tvro  permeability  sites  were  samples  and  de- 
terminations run  together  with  a  series  of  compaction  studies. 

"The  Project  Supervisor  prepared  and  completed  a  paper  entitled  'The 
Farm  Pond  -  A  Conservation  Tool',  v^^hich  has  b^en  submitted  for  clearance 
by  the  Washington  Office  for  presentation  to  the  Southeastern  Section 
•meeting  of  the  American  Society  of  Agricultural  Engineers  at  Biloxi, 
Miss,,  on  January  Ih.    Assistance  was  also  given  to  Mr.  R.  G.  Hines,  Jr, 
in  the  preparation  of  a  paper  on  the  Stiabble  Mulch  Research  Program  in 
Virginia  for  presentation  at  the  same  meeting. 
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"At  the  request  of  jVlr.  G.  N.  Priode,  Shenandoah  District  was  visited  to 
observe  and  study  certain  drainage  holes  that  had  been  uncovered  in  the 
floor  of  a  leaking  farm  pond.     A  number  of  photographs  were  taken  and  as 
soon  as  these  have  been  processed,  a  special  report  on  conditions  found 
viill  be  prepared." 

Hydraulic  Studies  -  F.  l>. .  Blaisdell,  Minneapolis,  Ivlinnesota,- 
"Mr.  Anderson  made  19  runs  on  the  2-l/l4-inch  model  pipe  drop-inlet  spill- 
way with  the  pipe  placed  on  a  5  percent  slope.     The  entrance  and  bend- 
loss  coefficient  for  this  series  vuas  found  to  be  0.96  as  compared  to  0,91 
when  the  pipe  slope  was  2.5  percent  and  0,75  v\rhen  the  pipe  v\/as  set  on  a 
30  percent  slope.     The  l-l/8-inch  drop-inlet  spillway  model  was  lengthen- 
ed from  20  pipe  diameters  to  hO  pipe  diameters  and  placed  on  a  30  percent 
slope.     Eighteen  test  runs  were  made  on  this  model.     The  data  obtained 
from  these  tests  showed  that  the  disturbance  caused  by  the  bend  extends 
at  least  UO  pipe  diameters  dovmstream  from  the  junction  of  the  riser  and 
the  pipe.    The  local  pressure  variations  from  the  hydraulic  grade  line 
v/ere  of  approximately  the  same  magnitude  for  the  UO-diameter  length  of 
pipe  as  for  the  20-diameter  length  when  the  local  pressure  variation  was 
expressed  as  a  function  of  the  velocity  head  in  the  pipe.     From  an  analy- 
sis of  all  the  test  runs  to  date  it  has  been  concluded  that  a  model  having 
a  pipe  sufficiently  long  to  insure  a  test  section  having  normal  velocity 
distribution  must  be  tested  in  order  to  determine  the  loss  in  the  riser 
and  the  bend.     Plans  are  novtf  being  made  to  test  a  model  having  a  pipe 
length  of  100  to  120  diameters. 

"Ivlr.  Blaisdell  and  Miss  Gosslin  spent  a  fev/  days  making  computations  for 
the  reduction  in  size  of  the  SAF  stilling  'basin  that  could  be  achieved  by 
using  a  transition  to  spread  out  the  flow  before  it  entered  the  stilling 
basin.     It  had  been  anticipated  that  some  saving  vrould  be  possible,  but 
the  magnitude  of  the  computed  savings  was  a  surprise.     It  was  estimated 
that  the  amount  of  concrete  used  would  be  only  one-half  that  required  if 
no  transition  is  used.     In  addition,  savings  in-  excavation  up  to  20  per- 
cent will  be  possible.    No  tiine  was  available  to  complete  the  first  draft 
of  the  report  covering  the  transition  studies  to  date." 

Hydraulic  Studies  -  W.  0.  Ree,  Stillvmter,  Oklahoma. -"Tests 
run  during  this  period  include  velocity  distribution  measurements  in 
channel  FC3A,     These  measurements  have  not  been  completely  analyzed  as 
yet.     However,  some  preliminary  results  can  be  presented. 

"Channel  FC3A  was  originally  constructed  as  a  'V  shaped  channel  mth  1 
on  10  side  slopes.     It  now  roughly  approximates  a  shallow  parabola  in 
shape.     The  bed  slope  is  3  percent.     The  cover  is  Bermuda  grass.    At  the 
time  of  the  tests  it  was  uncut  (8  inches  long)  and  dormant.    A  flov/  of 
16  cubic  feet  per  second  had  a  top  vddth  of  19.7  feet  and  a  depth  of  0.-65 
feet.     Under  this  flow  the  grass  v/as  submerged  for  a  center  width  of  12. 14. 
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feet.    At  the  Center  line  of  the  channel  the  distance  from  the  bottom  of 
the  channel  to  the  top  of  the  mat  of  submerged  grass  vras  approxiraately 
0.27  foot. 

"A  careful  pitot  tube  traverse  frora  channel  bottora  to  water  surface  re- 
vealed the  follGvd.ng  velocity  distribution  in  a  center  line  vertical: 


i 

Distance  above  bottom 
feet 

Velocity 
ft/sec 

0 

0 

> 

.18 

.6 

0.18  to  0.26 

irregular  Oo 6  to  1,9 

.26  to  .65 

'normal'  velocity  distribu- 

tion curve  frora  1.9  to  7.0 

ft ./sec. 

.65 

7.0 

"Examining  these  data  it  vdll  be  noted  that  for  the  first  Oil8  foot  from 
the  bottom,  or  over  25  percent  of  the  depth,  the  velocity  was  under  0.6 
foot  per  second.    Also  the  velocity  gradient  (rate  of  change  of  velocity 
■vdth  depth)  "v/as  relatively  low  near  the  bed.     These  observations  help  ex- 
plain why  a  Aregetal  cover  protects  a  channel  bed  from  scour.     First  the 
grass  'insulates'  the  channel  bed  from  the  high  velocities  above,  and 
second  the  greatest  shear  intensities  due  to  the  velocity  gradient  are 
not  at  the  bed  but  at  the  top  of  the  grass  mat,  0.27  foot  above  the  chan- 
nel bottom  in  this  case. 

"In  the  depth  range  from  0.l8  to  0.26  (foot  above  bottom)  the  measurements 
varied  considerably.     In  this  depth  range  the  grass  tops  "ii.ere  whipping 
and  waving  in  the  flow.     This  probably  interfered  "v\rith  the  operation  of 
the  pitot  tube.    In  using  a  pitot  tube  in  the  grass  mat  great  care  had  to 
be  taken  to  make  sure  a  grass  stem  or  blade  v/as  not  immediately  upstream 
of  the  impact  orifice. 

"During  the  velocity  distribution  measurements  observations  T^ere  made  of 
the  hydraulic  characteristics  of  channel  L-2.     Since  this  channel  has  a 
0.5  percent  bed  slope  the  data  will  be  of  great  value  in  checking  the 
n-VR  relationship  for  mild  slopes." 

Sedimentation  Studies  -  L.  C.  Gottschalk,  i^ashington,  D.  C- 
"An  analysis  of  hydrologic  data  of  the  Winooski  River  in  Vermont  was 
started  to  determine  the  effect  of  floods  and  flood  control  on  bank- 
protective  measures  installed  on  this  stream  in  1935  as  part  of  the 
Winooski  Demonstration  Project.     The  resiilts  of  this  analysis  will  be  in- 
corporated in  a  comprehensive  report  on  the  durability  and  effectiveness 
of  the  different  t;^/pes  of  protective  measures  used  on  this  stream." 
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Sediment  Studies  -  Vito  A.  Vanoni,  Cooperative  Laboratory^ 
California  Institute  of  Technology,  Pasadena,  Calif ornia. -"Studies  were 
conducted  on  inovement  of  bed-load  in  the  10-inch  flurae,  using  bed  mater- 
ial with  a  grain  size  of  0.2  mm.  which  forms  a  smooth  bed  in  this  flurae. 
Studies  of  the  movement  of  bed  material  load,  in  general,  have  been  con- 
ducted on  beds  which  behave  hy'draulically  rough.     For  very  fine  sediments 
the  bed  no  longer  acts  as  a  rough  surface,  but  as  a  smooth  one,  and  under 
these  conditions  the  general  transportation  lavf  does  not  apply, 

"Experiments  were  made  in  the  33-inch  flume  using  a  fixed  slope  mth  two 
depths  of  flow  and  \n.th  -tvro  different  sediment  loads,     with  small  am.ounts 
of  material,  the  sediment-distribution  profiles  were  erratic.    Yiihen  the 
amount  of  material  was  increased,  the  profiles  became  more  uniforia,  al- 
though they  still  showed  some  erratic  tendencies,.    The  full  significance 
of  these  observations  has  not  yet  been  determined,  although  it  appears 
that  these  are  manifestations  of  the  effect  of  not  having  sufficient  sedi- 
ment available  to  completely  load  the  stream, 

"Some  time  was  spent  in  planning  an  educational  motion  picture  on  the 
subject  of  density  currents  and  their  application  to  the  operation  of 
reservoirs.  This  motion  picture  will  be  suitable  for  introducing  the 
idea  of  density  currents  to  field  technicians  and  to  engineering  students." 

Sediment  Studies-  V,  J.  Palmer,  Ithaca,  New  York. -"During  the 
period  September  23  to  September  2?,  L.  C,  Gottschalk,  Geologist,  Sedi- 
mentation Section,  Yuashington,  D,  C, ,  and  V.  J.  Palmer  developed  an 
initial  draft  of  the  working  plan  for  the  stream  bank  stabilization 
project  to  be  established  with  headquarters  at  Ithaca,  New  York.  The 
transfer  of  Mr.  Palmer  from  Stillwater,  Oklahoma,  to  Ithaca,  New  York, 
v/as  consummated. 

"On  November  12  and  13,  a  conference  was  held  in  East  Aurora,  Nev;  York, 
relative  to  the  Soil  Conservation  Service  Flood  Control  Project  on 
Buffalo  Creek,  near  Buffalo,  New  York.     Attending  were  Jaraes  A.  Muncey, 
Chief,  Regional  Water  Conservation  Division;  W.  S.  Atkinson,  Regional  En- 
gineer; Frank  C.  Edminster,  Regional  Biologist;  F.  H.  Eisenhard, 
District  Conservationist;  William  Shannon,  Party  Leader;  and  V.  J.  Palmer, 
Research  Division,     A  tour  was  made  of  upper  portions  of  the  watersheds, 
viewing  and  discussing  various  types  of  bank  erosion  and  methods  of  con- 
trol.   A  'pilot'  section  was  tentatively  selected  in  which  actual  con-, 
struction  vrork  should  begin  in  fiscal  year  19U8. 

"At  the  abovc!  conference  a  report  V'la.s  prepared  containing  suggestions 
and  recommendations,  as  to  the  order  and  manner  of  accomplishing  the  work. 
The  easement  and.  maintenance  problems,  both  considered  very  important, 
were  subject  to  considerable  discussion.     The  report  included  the  recom- 
mendation that  the  collection  of  hydrologic  and  sediment  data  begin  as. 


soon  as  possible  on  a  few  select  sites*    Assistance  by  Research  in  set- 
ting up  a  program,  furnishing  equipment,  and  in  analysis  and  interpreta- 
tion is  desired.     The  impression  was  also  given  that  the  assistance  of 
Resea.rch  in  selecting  and  designing  bank  stabilization  vvork  and  in 
evaluating  bank  stabilization  measures  that  vdll  be  installed  in  the 
'pilot'  section  .is  desired." 

Drainage  Studies    -  M.  H.  Gallatin,  Homestead,  Florida.-"Indi- 

cations  from  the  first  year's  study  of  our  water  table  and  rainfall  on 
the -virgin  rockdale  and  rockland  soils  shows  that  after  a  dry  spell  this 
material  will  only  retain  about  0,5  of  an  inch  of  ^^ater.     There  has  been 
a  lot  of  discussion  as  to  how  much  water  can  or  should  be  applied  in  one 
irrigation  application.     In  grove  areas  that  have  been  scarified  and  a 
mulch  has  b.een  developed  the  raaterial  tirill  hold  about  1,0  inch  of  water 
before  a.  downward  movement  occurs.     Stu^iies  are  being  initiated  in  the 
Sub-tropical  Experiment  Station  to  try  to  determine  just  how  much  water  a 
well-developed  grove  area  will  retain  before  losses  occur. 

"Analysis  of  the  chloride  samples  for  the  iiiarrd  area  indicates  that  tlriere 
is  a  slight  increase  in  the  chloride  .concentration  of  the  surface  layer. 
It  mil  be  interesting  to  follow  this  through  this  year's  cropping  season 
as  there  are  structures  in  some  of  the  canals  while  in  others  structures 
have  not  been  built, 

"Sarupling  v/as  started  on  the  Goulds  canal  December  1?,  19U6.     The  first 
sampling  shov/ed  that  chlorides  were  relatively  high,  1,100  p. p.m.  to  a 
distance  of  a  mile  vsest  of  the  structiore.     The  structure  is  located  about 
one-half  mile  from  the  Bay.    lYe  are  hoping  that  we  can  start  several  of 
our  other  lines  during  the  January  period.". 

Dr ainr.g e  S tudi e s  -  J.ames  Turnbull,  Lake  .ilfred,  Florida. - 
"Irrigation  of  the  experimental  plots  was  completed  early  in  the  month 
and  it  is  expected  that  the  second  irrigation  of  the  season  will  be  re- 
quired early  in  January  since  only  0.6?  inch  of  rain  ^ms  recorded  in 
December, 

"The  lake  level  is  now  dropping  rapidly  as  adjacent  groves  are  being  ir- 
rigated by  water  pumped  from  the  lake.     TL.e  water  table  continued  to  drop 
but  showed  a  leveling-off  tendency  immediately  after  irrigation  of  the 
portion  of  the  grove  in  "nrhich  the  wolls  are  located, 

"Plans  for  the  construction  jf  a  machine  for  stirring  and  leaving 
pockets  in  th:;  soil  under  the  trees  arc  now  on  the  drawing  board  and  as 
soon  as  a  mechanic  can  be  spared  from  other  work  an  experimental  model 
will  be  built.    A  miachine  of  this  typo  should  help  destroy  the  resistance 
to  wetting  which  exists  unaer  many  of  the  citrus  trees  of  this  area." 


I 
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Drainage  Studies  -  I.  L.  Savcson,  Baton  Rouge,  Louisiana.-JThe 
writer  assisted  the  Arkansas  Extension  Service  with  a  raole-drainagc  demon- 
stration on  December  l6  and  17  at  the  Arkansas  Sub- Cotton  Experiment 
Station,  Clarksdale,  Ark. 

"Monday  was  spent  in  selecting  a  site  for  the  demonstration.     The  culti- 
vated fields  were  too  wet  for  a  demonstration  or  did  not  have  an  adequate 
outlet.    A  pasture  field  was  selected  for  the  site.     Other  arrangements 
were  completed  for  the  demonstration,  such  as  poi/er,  equipment  details, 
and  conference  va.th  the  local  county  agent. 

"The  demonstration  was  held  Tuesday,  December  17,  using  a  50  h.p.  Diesel 
Caterpillar  tractor  and  #32  Killif er  -pan  breaker  with  mole-ball  attach- 
ment.    A  number  of  moles  vrere  drawn  in  the  morning  for  the  county  agents 
attending  the  demonstration.     The  demonstration  -was  attended  by  21  county 
agents  and  assistant  county  agents,  kir.  J.  M.  Thomascn,  District  County 
Agent  Supervisor;  IVir.  Thompson  and  i>/lr.  Stokes  of  the  Riggs  Implement 
Company;  extension  engineers  Gattis  and  Rambo;  and  three- members  of  the 
Experiment  Station  staff.    Much  interest  was  shown  in  the  field  in  spite 
of  the  raw  cold  day. 

•  "The  machine  v\rorkcd  reasonably  v/ell  but  vre  encountered  the  same  difficul- 
ties that       had  in  Texas  and  North  Dakota;  that  is,  the  machine  cannot 
readily  be  adjusted  to  changing  depth  while  operating  in  order  to  put  the 
mole  ch.onnels  on  a  grade.    A  number  of  the  county  agents  raised  this 
question,  pointing  cut  that  the  areas  most  farmers  v;ant  to  drain  are 
small  pot  holes.  •  The  machine  had  a  rectangular  point  and  the  mole  ball 
did  not  make  as  good  a  compacted  cylindrical  channel  as  v/e  would  like, 

"In  the  afternc'on  a  round  table  discussion  idth  the  group  was  held  on 
mole  drainage.     The  discussion  v;as  led  by  County  Agent  Supervisor  J.  M, 
Thomason.     This  \/as  a  lively  discussion  and  a  very  interested  group. 

"Cane  harvesting  and  grinding  -was  completed  on  practically  all  of  the 
plantations  by  January  1,  19U7.     The  cane  yields  are  in  general  approxi- 
mately 10  percent  lower  this  year,  due  to  a  v/et  spring.     Sugar  planters 
Virere  not  able  to  cultivate  their  cane  in  order  to  adequately  control  weed 
grcv/th  this  spring,  resulting  in  a  lower  yield.     During  the  month  of  May 
it  rained  on  15  days  with  a  rainfall  of  li-i.9U  inches.     Rainfall  for  the 
past  season  has  been  above  normal.     In  some  sections  of  the  cane  terri- 
tory an  average  year's  rainfall  was  recorded  by  July  1. 
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Table  1, — Land  grading  for  drainage,  St.  Delphine  Plantation 
(Cinclare  Plantations)  Addis,  La. 


:  Tons 

Sui 

;ar 

;  ..Total 

:per 

Per  : 

Per 

Treatment 

riicre 

:  tons 

:acre 

Brix 

:  Sucrose 

:  Purity  : 

ton  : 

acre 

Graded 

6.ii 

166.83 

26.07 

15.66 

12.ii9 

79.76 

167. 146 

li365.7 

Ungraded 

6.3 

139.68 

22.17 

16.13 

12.05 

7U.73 

155.3 

3lili3.0 

3.90 

More  sug; 

>r  -  -  -  - 

-  12.16 

922.7 

"The  above  shows  the  graded  cuts  yielding  3.9  tons  more  cane  to  the  acre, 
also  having  a  higher  sugar  yield.     Cane  from  the  graded  cuts  yielded 
12,16  pounds  more  sugar  per  ton  of  cane  and  922.7  pounds  more  sugar  per 
acre.     On  a  cane-price  basis  at  average  market  of  |7.50  per  ton  resulted 
in  '$29.25  per  acre  more  return.    On  a  raw  sugar  basis  at  current  price  of 
•$5. 9a  per  cwt,  :$5U.8l  increased  returns  per  acre." 
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IRRIGATION  DIVISION 

Water  Requirements  for  Irrigation  -  1/Vater  Spreading  - 
A.  T.  IvHtchelson  writes  from  Berkeley,  Calif ornia.-"^round  nid- December 
v;ork  was  begun  on  leveling  of  the  6-acre  tract  of  farm  land  near  Madera, 
Calif.,  to  be  used  as  an  experimental  project.     The  job  was  expected  to 
be  ready  for  installation  of  equipment  shortly  after  the  beginning  cf  the 
calendar  year  19hl *     The  6  acres  are  to  be  leveled  and  sloped  so  that 
there  will  be  23  strips,  each  two  divided  by  a  ridge  somewhat  on  the- order 
of  alfalfa  fields.    Each  strip  .is  to  be  about  Ih  feet  from  toe  to  toe  of 
dividing  ridge  and  each  strip  will  be  600  feet  long  with  a  slope  of  0.2 
foot  on  the  long  axis.     Every  second  or  alternate  strip  mil  be  planted  to 
a  selected  grass  or  other  crop  and  mil  be  separated  from  the  neighboring 
strip  by  a  check  or  dry  strip," 

Motion  Picture  on  Irrigation. -Ivan  Wood  writes  from  Denver,  Colo.,  that 
the  University  of  Nebraska, '  Department  of  Cons erv.-.t ion  of  Nebraska,  and 
Soil  Conservation  Service  have  held  meetings  preliminary  to  making  a  motion 
picture  on  irrigation.     Mr.  wood  "was  asked  to  serve  as  chairman  of  the 
committee  for  production  of  such  a  picture." 

Estimating  Vjater  Requirements. -Vifayne  Griddle,  in  Boise,  Idaho,  spent- much 
of  December  "preparing  preliminary  data  for  revision  of  report  on  "Esti- 
mating .jater  Requirements  in  Irrigated  Areas  fr^m  Climatclogical  Data", 
by  Blaney  and  Griddle.     From  a  preliminary  examination  of  these  data  it 
is  believed  that  monthly  factors  for  estimating  consumptive  use  can  be  es- 
tablished which  will  make  the  method  applicable  and  accurate,  especially 
in  those  areas  having  extremely  long  grovdng  seasons." 

Water  Laws  and  V/ater  Rights  -  Wells  n.  Hut  chins,  Berkeley,  California, 
reports  on  Hawaii  water-lav/  study. -"Work  on  this  project  CL.'nsistod  in 
completing  the  index,  and  checking  page  proof,  of  the  repvort  entitled 
'The  Hawaiian  System  of  Uater  Rights,'  v^rhich  is  being  printed  by  the 
Honolulu  Board  of  'yjater  Supply. 

"The  index  y/as  finally  completed  and  was  sent  to  Honolulu  on  December  2k. 
The  index  is  in  considerable  detail,  in  order  to  be  as  useful  as  possi- 
ble to  one  who  consults  the  report  as  a  work  of  reference.    Vi/brd  has  been 
received  that  the  index  was  received  and  will  be  printed  shortly, 

"All  of  the  page  proof,  except  for  the  index,  was  checked  and  returned  to 
Honolulu.     The  printing  of  the  report  should  be  completed  very  shortly." 

J.  Hovirard  Maughan  wites  from  Logan,  Utah. -"Small,  weak,  and  inefficient 
irrigation  companies  present  a  principal  problem  of  irrigation  in  Utah. 
Many  irrigation  leaders  are  well  aware  of  this  problem.     The  difficulty 
is  in  converting  the  rank  and  file  of  vrater  users  to  the  merits  of  con- 
solidating their  interests  with  those  of  similarly  situated  users.  On 
December  10,  Mr.  Merrill  E.  Cook,  County  Agricultural  Agent,  Wasatch 
County,  called  at  the  office  by  appointment  to  discuss  the  needs  and 
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possibilities  of  consolidating  irrigation  rights  on  "Lake  Creek,  a  stream 
serving  perhaps  1,^00  acres  of  land  east  of  Heber,  V.asatch  County.  The 
v/ater  rights  in  the  area  are  held  by  a  small  irrigation  company  and 
various  independent  users,  resulting  in  considerable  conflict  of  inter- 
est.    The  farmers  are  rep^^rted  to  be  in  favor  of  consolidation  of  rights 
and  the  development  of  cooperative  i/«ater  facilities, 

"The  principal  problem  appears  to  be  the  working  out  of  a  basis  for 
equitable  appraisal  of  water  rights.     VVater-supply  records  are  very  in- 
complete and  dependable  supply  records  are  essential  to  satisfactory  ap- 
praisal of  rights.    l\/ir.   Cook  was  advised  to  work  with  SCS  work  Unit  at 
Kamas  in  setting  up  a  program  to  secure  necessary  water  records. 

"It  was  agreed  that  jVi*.  Cook,  as  County  /_gent,  mil  take  the  lead  in  fur- 
thering this  project.    As  work  proceeds,  SCS  Research  vail  act  in  an 
advisory  capa,city  in  the  assembling  of  needed  data  and  in  working  out  a 
formula  for  consolidating  irater  rights  into  a  mutual  irrigation  company 
or  other  acceptable  organization." 

Sources    and  Storage  of  Irrigation  IVater  -  Rainfall  Analysis  - 
Dean  G.  filuckel  reports  from  Escondido,  California,  on  a  cooperative  study 
with  Escondido  Mutual  water  Compan2,r.-"An  analysis  of  the  rainfall  occur- 
ring in  Escondido  Valley  has  been  started.     During  the  past  58  years 
annual  rainfall  has  varied  from  36  percent  to  20ij  percent  of  the  average. 
The  driest  2-year  period  averaged  5l  percent  of  nurmxal,  the  driest  3-year 
period  averaged  60  percent  of  normal,  and  the  driest  5-year  period  aver- 
aged 66  percent  of  normal.     It  is  calculated  that  a  rainfall  of  75  percent 
of  the  average  must  occur  before  there  is  an  excess  over  the  hillside 
consumptivc-uso  requirements.     Normal  hillside  consumptive  use  has  been 
calculated  as  being  1-U.5  inches  and  the  annual  rainfall  at  Escondido  is 
l6,10  inches,  increasing  to  about  20  inches  at  the  highest  points  of  the 
watershed," 

Hydraulics  of  Irrigation  -  Canal  Lining  -  Carl  Rohwer  reports 
from  Ft.  Cc'llins,  Colo. -"Computation  of  results  of  seepage  measurements 
on  CC'llege  East  Farm  Lateral  during  19^6  were  completed  and  tables  pre- 
pared.    The  observation  en  the  concrete-lined  sections  shows  that  seepage 
decreases  v\dth  time  for  a  while,  but  after  an  initial  decrease  it  begins 
to  increase.    The  19U5  observations  shewed  the  same  trend.     Tables  for  the 
re-^rLsion  of  the  Seepage  Report  were  checked  and  retyped.     Copies  of  the 
illustrations  for  the  report  were  prepared. 
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Drainage  of  Irrigated  Land  -  Imperial  Valley  Drc.inage  Inves- 
tigations -  W.  W.  Donnan  reports  from  Imperial  Valley,  Calif .-"During 
the  past  few  months  15  tile-drainage  systems  have, been  designed  for  the 
soil-conservation  district  wliich  v/e  are  cooperating  v/ith.  In  designing 
these  systems  and  recommending  remedial  measures  for  drainage  probleias 
we  have  used  the  tile  spacing  formula  and  other  techniques  developed  by 
the  Research  Project. 

"These  techniques  for  analyzing  drainage  problems  and  the  tile-spacing 
formula  have  proved  very  adaptable  to  the  Operations  Farm  Planning  here 
in  Imperial  Valley.     They  have  no^nf  been  adopted  as  standard  procedure  in 
conservation  planning  on  individual  farms. 

"As  a  follow-up.  Research  is  inaugurating  a  series  of  tests  on  those  de- 
signed tile  systems  which  are  being  installed.     In  the  initial  phase  of 
this  ViTork  the  validity  of  our  recommendations  will  be  analyzed.  Eventu- 
ally it  is  hoped  that  the  techniques  of  making  drainage  investigations 
may  be  streamlined  t^  further  fit  the  needs  of  Operations." 
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